Neural stem cells transplanted in a mouse model of Parkinson's disease differentiate to neuronal phenotypes and reduce rotational deficit.
The most prominent pathological feature in Parkinson's disease (PD) is the progressive and selective loss of mesencephalic dopaminergic neurons of the nigrostriatal tract. The present study was conducted in order to investigate whether naive and or genetically modified neural stem/precursor cells (NPCs) can survive, differentiate and functionally integrate in the lesioned striatum. To this end, stereotaxic injections of 6-OHDA in the right ascending nigrostriatal dopaminergic pathway of mice and subsequent NPC transplantations were performed, followed by apomorphine-induced rotations and double-immunofluorescence experiments. Our results demonstrate that transplanted embryonic NPCs derived from the cortical ventricular zone of E14.5 transgenic mouse embryos expressing the green fluorescent protein (GFP) under control of the beta-actin promoter and cultured as neurospheres can survive in the host striatum for at least three weeks after transplantation. The percentage of surviving GFP-positive cells in the host striatum ranges from 0.2% to 0.6% of the total transplanted NPCs. Grafted cells functionally integrate in the striatum, as indicated by the statistically significant decrease of contralateral rotations after apomorphine treatment. Furthermore, we show that within the striatal environment GFP-positive cells differentiate into beta-III tubulin-expressing neurons, but not glial cells. Most importantly, GFP-positive cells further differentiate to dopaminergic (TH-positive) and medium size spiny (DARPP-32- positive) neuronal phenotypes. Over-expression of the cell cycle exit and neuronal differentiation protein Cend1 in NPCs enhances the generation of GABAergic, but not dopaminergic, neuronal phenotypes after grafting in the lesioned striatum. Our results encourage the development of strategies involving NPC transplantation for the treatment of neurodegenerative diseases.